The copper transporter (SLC31A1/CTR1) is expressed in bovine spermatozoa and oocytes: Copper in IVF medium improves sperm quality.
Adequate dietary intake of copper (Cu) is required for normal reproductive performance in cattle. The objective of this study was to investigate the pregnancy rates from cattle with deficient, marginal and adequate Cu plasma concentration at the beginning of artificial insemination protocol. Moreover, we determined Cu concentrations present in bovine oviductal fluid (OF), and the effects of Cu on fertilizing ability of bovine spermatozoa. Also, the presence of Cu transporter, SLC31A1 (also known as CTR1), in spermatozoa and in vitro matured oocyte were investigated. We found no differences in pregnancy rates among animals with adequate, marginal, and deficient Cu concentrations measured in plasma at the beginning of fixed-time artificial insemination (FTAI) protocol. Copper concentrations in OF were 38.3 ± 2.17 μg/dL (mean ± SEM) regardless of cupremia levels. The addition of 40 μg/dL Cu to IVF medium enhanced total and progressive motility, sperm viability, functional sperm membrane integrity (HOST), sperm-zona binding, and pronuclear formation. On the other hand, the presence of Cu in IVF medium did not modify acrosome integrity and cleavage rates after IVF, but impaired blastocyst rates. Cu transporter SLC31A1 was detected in bovine spermatozoa in the apical segment of acrosome, and in the oocyte matured in vitro. In conclusion, the results obtained in the present study determined that cupremia levels at the beginning of FTAI protocol did not influence the pregnancy rates at 60 d after insemination. The presence of CTR1 in bovine mature oocyte and spermatozoa, as well as the beneficial effect of Cu on sperm quality would suggest an important role of this mineral during the fertilization process.